The effect of aging and an oxidative stress on peroxide levels and the mitochondrial membrane potential in isolated rat hepatocytes.
We have investigated the effect of ageing and of adriamycin treatment on the bioenergetics of isolated rat hepatocytes. Ageing per se, whilst being associated with a striking increase of hydrogen peroxide in the cells, induces only minor changes on the mitochondrial membrane potential. The adriamycin treatment induces a decrease of the mitochondrial membrane potential in situ and a consistent increase of the superoxide anion cellular content independently of the donor age. The hydrogen peroxide is significantly increased in both aged and adult rat hepatocytes, however, due to the high basal level in the aged cells, it is higher in aged rat cells not subjected to oxidative stress than that elicited by 50 microM adriamycin in young rat hepatocytes. The results suggest that a hydrogen peroxide increase in hepatocytes of aged rats is unable to induce major modifications of mitochondrial bioenergetics. This contrasts with the damaging effect of adriamycin, suggesting that the effects of the drug may be due to the concomitant high level of both superoxide and hydrogen peroxide.